receptor system, whatever it may be, which has not been taken into account in previous attempts to explain the sensitivity of dentine. The data offer no support for the hydrodynamic hypothesis, according to which fibres that respond to cold would be expected to respond also to osmotic stimuli (Brannstrom et al. 1967 , Linden & Brannstrom 1967 .
Other experiments have shown that it is not necessary to postulate the existence of highly specialized structures at the nerve terminals in order to explain the observed specificity in the responses to hot and cold stimuli. When hot and cold stimuli were applied to a peripheral nerve trunk, in much the same way as they had been applied to dentine, fibres were found that gave similar responses and with the same specificity as the dental nerves. Thus, if there were no evidence to the contrary, the sensitivity of dentine to thermal stimuli could be accounted for simply on the basis of nerve terminals penetrating the tissue without involving receptors as such.
Scott and his colleagues (Scott & Tempel 1963 , Scott 1966 have claimed that records obtained direct from dentine show that there are receptors in at least the inner layers of that tissue. The evidence depends partly on their interpretation of the shapes of the recorded waveforms (Anderson et al. 1970) , and partly upon the fact that they were unable to record any activity until dentine was removed to within 100-200 gm of the pulp, in which region Frank (1968) has demonstrated nerves with the electron microscope. It has been shown, however, that with an electrode in this position it is possible to pick up action potentials from nerves which are confined to the pulp and which do not enter the dentine at all (Matthews 1970) , so this line of argument in favour of receptors in dentine must be considered inconclusive.
In recent experiments, Dr H Horiuchi and I have been pursuing further the technique of direct recording from dentine in the cat's canine. This method was found to be unreliable until we changed the form of the electrode. We now use a much larger area of contact and place an Ag/AgCl electrode in contact with dentine exposed at the tip of the tooth. Under these conditions, we record no spontaneous activity but obtain respdnses when 15% NaCl solution is applied to the dentine under the electrode. We have established that the impulses recorded are of neural origin by using the 'collision' technique and by simultaneously recording corresponding activity in fibres dissected from the inferior dental nerve. The technical, functional, and aesthetic demands put upon anterior filling materials are so great that it is hardly surprising that a-material of such versatility is not available. It appears unlikely that significant improvements will be made to the silicate materials to overcome their main defects of lack of strength and solubility. The acrylic resin materials once so popular are now relatively little used in the United Kingdom owing to a tendency to deteriorate at the margins, a probable product of polymerization shrinkage and thermal incompatibility with tooth structure, and also because them aterial is flexible and can be distorted away from the cavity margins. Further, colour changes with time such that the filling no longer matches the tooth. In spite of some of the defects of the acrylics it is clear that they are superior to silicate cements in respect of impact and transverse strength and lack of solubility. These desirable properties led to the idea that organic polymers may be modified by the addition of inorganic components to reduce the defects described. Products developed using this principle are known as composite filling materials.
A composite restorative is a material which consists essentially of an inorganic filler bonded together by an organic resin matrix. The fillers used in composites differ in composition, shape and size; such materials as quartz, glass, silicates and hydroxyapatite have been used. The particle shape is usually unsymmetrical, although glass spheres and fibres are sometimes used. The resin system usually consists of a higher molecular weight monomer with methacrylate end-groups to enable further polymerization by addition to be achieved. However, some systems are of the methyl methacrylate type.
When a filler is correctly incorporated into a resin, an increase in strength can be achieved (Fig 1) . The majority of composites have greater transverse strength than acrylics, and they are very much stronger than silicates. Another advantage of incorporating a filler into a resin is that the resulting composite is stiffer than the basic resin; this overcomes the problems associated with the flexibility of acrylic.
Perhaps the greatest disadvantage of the unfilled acrylics is concerned with dimensional changes on setting and during subsequent thermal cycling. When a filler is incorporated, both the setting contraction and thermal expansion are reduced, since the fillers have relatively low coefficients of thermal expansion. Materials having coefficients of expansion similar to those of tooth substance are to be preferred.
In general the quality of the initial filling which can be achieved is most satisfactory. As might be expected, a smooth polished surface after trimming away excess material is never achieved owing to lack of homogeneity of the material, and this leads to the speculation that in time surface staining may prove a problem. Of the small number of fillings which have been in the mouth for at least one year satisfactory appearance is maintained except for a few instances where some surface and marginal staining has occurred. This seems to be more common amongst smokers. The development of marginal staining implies that the difference in thermal characteristics between tooth and filling material is still sufficient to allow this to occur. A small number of fillings replacing tooth tissue exposed to severe biting forces, for example the incisal edge, have been carried out and as yet no fractures have been noted. The response of the pulp to these -materials, as judged purely by vitality tests, so far appears satisfactory since no pulp deaths have been recorded. In view of the relative lack of information of a histological nature concerning the response of the pulp to these materials, some of which have only very recently been introduced, it appears advisable to line all preparations using a calcium hydroxide based material. This is necessary since some of the composites are not compatible with the commonly used zinc oxide-eugenol based liners.
The handling properties of the composites are generally satisfactory, but there is some variation amongst them as to working and setting times. These are usually clear and abrupt; however, for one material the time from start to finish of set is considerable.
In summary, although it is unlikely that any anterior filling material will fulfil the ideal requirements placed upon it, the composites appear to be an improvement on previous efforts in this field. In particular their value lies in their strength and lack of solubility which may allow them to be used in stress situations and where silicates rapidly deteriorate owing to their solubility. Finally, their relatively low cost allows them to be used in situations where the expensive jacket crown or gold inlay is not justified but where retention of a tooth is considered desirable.
The following papers were also read: Current Trends in Preventive Dentistry Professor P M C James (Dental School, University of Birmingham) The Choice of Surgical Techniques for Orthodontic Problems Dr A J Sear (Worcester Royal Infirmary)
